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REPLY  to 
ATTENTION  OF: 


MAY  2  9  1979 


NEDED 


Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 

I  am  forwarding  to  you  a  copy  of  the  Merrimack.  Village  Dam  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
InsY^ectlon  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  1  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire.  In  addition,  a 
copy  of  the  report  has  also  been  furnished  the  owner,  Pennichuck  Water 
Works,  11  High  Street,  Nashua,  New  Hampshire  03060. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 

Sincerely  yours, 
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JOHN  P.  CHANDLER 
Colonel,  Corps  of  Engineers 
P-lvision  Engineer 
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NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  REPORT 


Identification  No.: 
NHWRB  No .  : 

Name  of  Dam: 

Town : 

County  and  State: 
Stream: 

Date  of  Inspection: 


NH  00115 
156.01 

MERRIMACK  VILLAGE  DAM 
Merrimack 

Hillsborough  County,  New  Hampshire 
Souhegan  River 
October  31,  1978 


BRIEF  ASSESSMENT 


Merrimack  Village  Dam  is  approximately  180  feet  long  and  is 
constructed  on  a  circular  arc.  The  original  structure  was 
a  gravity  stone  masonry  dam  founded  on  bedrock  and  was  built 
around  1907.  In  1934  or  thereabouts,  the  spillway  was  recon¬ 
structed  to  form  an  ogee  type  spillway  of  cyclopean  concrete, 
and  a  concrete  apron  was  added  downstream.  The  height  of 
the  dam  is  approximately  20.5  feet  while  the  height  of  the 
spillway  is  approximately  12  feet  with  a  length  of  145  feet  +. 
There  are  two  7  foot  wide  by  7  foot  high  sluice  gates  and  a 
10  inch  pipe  that  act  as  outlet  structures.  The  10  inch  pipe 
is  used  on  a  regular  basis  by  the  New  England  Chemical  Company 
while  the  two  sluice  gates  are  inoperable. 

The  dam  lies  on  the  Souhegan  River  approximately  1700  feet 
upstream  from  the  Merrimack  River  and  is  the  last  structure 
on  the  Souhegan  River  before  it  joins  the  Merrimack  River. 

The  drainage  area  of  the  dam  is  171  square  miles.  The  dam's 
maximum  impoundment  of  170  acre-feet  places  it  in  the  SMALL 
size  category  with  a  hazard  potential  rated  as  LOW  because 
of  the  remote  possibility  of  loss  of  life  and  the  minimal 
economic  loss  in  case  of  failure. 

Based  on  the  size  and  hazard  potential  ratings  in  accordance 
with  the  Corps'  guidelines,  the  Test  Flood  (TF)  is  in  the 
range  of  the  50  to  100  year  design  flood.  The  100  year  TF 
yields  a  maximum  discharge  at  the  dam  of  approximately  12,500 
cfs,  which  would  result  in  a  flow  over  the  spillway  on  the 
order  of  7.9  feet.  However,  this  flow  is  still  0.2  feet 
below  the  low  point  at  the  right  abutment  and  0.6  feet  below 
the  crest  of  the  dam. 


The  Merrimack  Village  Dam  is  presently  in  FAIR  condition. 

The  owner  should  retain  the  services  of  a  registered  profes¬ 
sional  engineer  to  determine  the  need  for  rehabilitating  or 
sealing  the  sluice  gates  to  make  them  structurally  safe.  In 
conjunction  with  this  the  adequacy  of  the  downstream  canal 
must  be  considered.  At  the  present  time,  there  is  no  way  to 
draw  down  the  level  of  the  reservoir.  Recommended  remedial 
measures  include  repair  of  open  joints  on  the  spillway  and 
right  abutment  structure,  repair  of  horizontal  joint  and 
spalls  in  the  left  upstream  training  wall,  repair  of  secondary 
gate  structure,  repair  of  spalls  at  vertical  joint  on  left  wall, 
and  institution  of  a  program  of  annual  technical  inspections 
of  the  dam. 

The  above  recommendations  and  remedial  measures  should  be 
implemented  within  one  year  of  receipt  of  this  report  by  the 
owner. 


N.H.  Registration  3226  California  Registration  21006 


This  Phase  I  Inspection  Report  on  Merrimack  Village  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams .  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


JOSEPH  A.  MCELROY,  MEMBER 
Foundation  &  Materials  Branch 
Engineering  Division 
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CARNEY  M.  ‘TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


JOSEPH  m  FINEGAN,  JR.,  CH\IRW 
Crciief,  Reservoir  Control  Certtei 
-water  Control  Branch 
Engineering  Division 
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APPROVAL  RECOMMENDED: 


''JOE  B.  FRYAR  ' 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations ,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  inten 
ded  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec 
tion  can  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event ,  a 
finding  that  a  spillway  will  not  pass  the  Test  Flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  Test  Flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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There  are  no  operational  regulating  outlets  for 
the  dam.  At  the  left  end  of  the  spillway,  a  concrete 
gate  structure  extends  for  another  31.5  feet  to  the  bank. 
Two  gates  on  this  structure  previously  controlled  flow 
into  a  30  foot  wide  channel  which  provided  a  water 
power  supply  to  an  old  mill  or  factory  on  the  downstream 
side  of  Route  3.  This  channel  is  presently  abandoned 
and  sealed  at  the  factory.  A  third  gate  at  the  dam  con¬ 
trols  flow  through  a  10  inch  water  supply  pipe  presently 
used  to  supply  about  1.0  mgd  to  the  New  England  Chemical 
Company . 

Just  downstream  of  the  dam  the  river  passes  through 
a  large  arched  bridge  opening.  The  top  of  this  opening 
is  about  four  feet  higher  than  the  spillway  crest.  On 
the  other  side  of  the  bridge,  the  river  channel  is  con¬ 
fined  between  a  high  bank  on  one  side  and  a  high  exter¬ 
ior  wall  of  the  old  factory.  Beyond  this  wall  the 
present  factory  operation  (New  England  Chemical  Company) 
is  located  at  a  height  of  about  10  to  15  feet  above  the 
stream  invert.  A  small  pond  about  one  acre  in  size  is 
located  just  beyond  the  factory  site  and  about  500  feet 
downstream  of  the  dam.  No  development  exists  between 
this  pond  and  the  confluence  writh  the  Merrimack  River 
less  than  one  mile  downstream. 

( d )  Overtopping  Potential 

The  hydrologic  conditions  of  interest  in  this 
Phase  I  investigation  are  those  required  to  assess  the 
dam’s  i  >ver t opping  potential  and  its  ability  to  safely 
allow  .in  appropriately  large  flood  to  pass.  This 
requires  using  the  discharge  and  storage  characteris¬ 
tics  <0  the  structure  to  evaluate  the  impact  of  an 
appropriately  sized  Test  Flood.  None  of  the  original 
hydraulic  and  hydrologic  design  records  are  available 
for  use  in  this  study. 

Guidelines  for  establishing  a  recommended  Test 
Flood  based  on  the  size  and  hazard  classification  of  a 
dam  are  specified  in  the  "Recommended  Guidelines"  of 
the  Corps  of  Engineers.  The  impoundment  of  less  than 
1.000  acre  feet  and  the  height  of  less  than  40  feet 
classify  this  dam  as  a  SMALL  structure. 

The  hazard  potential  is  LOW.  At  flows  likely  to 
cause  failure,  the  failure  of  Merrimack  Village  Dam 
would  make  no  significant  difference  in  downstream 
flooding . 
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SECTION  5  -  HYDRAULICS /HYDROLOGY 


.  1  Evaluation  of  Features 


( a )  Design  Data 

Data  sources  available  for  the  dam  include 
inventory  reports,  insoection  reports,  and  a  1977  Flood 
Insurance  Study  (FIS)  performed  by  Anderson-Nichols 
Company  (ANCO).  A  1907  watershed  area  map  and  Storage 
Elevation  curve  is  also  available.  The  New  Hampshire 
Water  Control  Commissioners'  "Data  on  Dams  in  New 
Hampshire"  (March  28,  1939),  the  New  Hampshire  Water 
Resources  Board's  "Inventory  of  Dams  and  Water  Power 
Developments"  (October  29,  1935),  and  the  Public  Service 
Commission  of  New  Hampshire's  "Dam  Record"  (November 
6,  1935)  and  "Dams  in  New  Hampshire"  (January  29,  1919) 
provide  much  of  the  basic  data  for  the  dam. 

The  ANCO  FIS  includes  inflow  calculations  for  the 
10,  50,  100  and  500-year  floods,  cross-section  data  at 
various  points  on  the  Souhegan  River  (including  the  dan 
and  the  Route  3  bridge  just  downstream),  and  HEC-2 
runs  for  the  10,  50,  100  and  500-year  flows. 

( b )  Experience  Data 


USGS  gauge  01094000  is  located  at  Wildcat  Falls 
approximately  one  mile  upstream  from  the  dam  on  the 
Souhegan  River.  Since  the  drainage  area  of  this 
gauge  is  almost  the  same  as  that  of  the  dam,  the 
historic  flows  at  the  gauge  are  probably  an  accurate 
estimate  of  the  flow  at  the  dam.  The  gauge's  record 
extends  back  to  1909,  and  the  peak  flow  is  an  estimated 
16,900  cfs  on  March  19,  1936. 

( c )  Visual  Observations 

The  Merrimack  Village  Dam  across  the  Souhegan  River 
is  an  arched  concrete  structure  just  upstream  of  a  high¬ 
way  bridge  on  U.S.  Route  3.  The  spillway  has  an  ogee¬ 
shaped  section  with  an  overall  length  of  145  feet  with 
a  crest  elevation  of  122.8  feet  above  Mean  Sea  Level. 

The  spillway  is  about  12  feet  high.  At  the  time  of 
the  inspection,  the  water  level  behind  the  dam  was 
approximately  at  the  spillway  crest  with  minimal  flow- 
being  discharged.  Little  storage  capacity  is  available 
in  this  run-of-the-river  reservoir. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 

1 . 1  Procedures 

There  is  no  operational  procedure  for  this  dam.  The 
jnly  procedure  performed  at  the  dam  is  by  New  England 
Chemical  Company  personnel  who  once  a  year  clean  debris  from 
In  front  of  the  sluice  gates  allowing  water  to  leak  into  the 
;anal.  This  floods  the  canal  and  thereby  orotects  the  10- 
inch  supply  line  from  freezing. 

1 . 2  Maintenance  of  Dam 

No  maintenance  is  performed  at  this  dam. 

4 . 3  Maintenance  of  Operating  Facilities 

No  maintenance  is  performed  on  the  operating  facilities. 

4 . 4  Description  of  Warning  System 


No  formal  warning  system  is  in  effect  for  this  dam. 

4 . 5  Evaluation 

The  dam's  FAIR  condition  is  a  direct  result  of  the  lack 
of  any  maintenance  being  performed  on  the  dam  or  its  operat¬ 
ing  facilities. 


(5)  Canal  Wall 


The  concrete  overflow  structure  which  forms 
the  right  wall  of  the  canal  is  in  fair  condition. 
There  is  evidence  of  seepage  over  the  entire  base 
of  the  structure  from  the  left  abutment  to  the 
spandrel  wall  of  the  bridge.  Surface  erosion  was 
observed  over  the  entire  length  of  its  footing 
which  is  attributed  to  ice  damage.  A  hori¬ 
zontal  construction  joint  approximately  20  feet 
long  has  opened  with  efflorescence  throughout 
the  joint.  Observations  also  revealed  that 
random  horizontal  cracks  and  efflorescence  occur 
over  both  faces  of  this  structure.  The  top  sur¬ 
face  of  this  structure  has  spalls  over  approxi¬ 
mately  5%  of  its  surface  area  which  is 
attributed  to  overtroweling  of  its  surface. 

(6 )  Left  Retaining  Wall 

With  the  exception  of  spalling  at  three 
vertical  joints  in  this  wall,  it  is  in  good 
condition.  The  spalls  noted  are  8  to  10  feet 
high  and  are  attributed  to  lack  of  expansion 
joints  in  this  wall. 

3.2  Evaluation 


The  Merrimack  Village  Dam  is  in  FAIR  condition.  This  is 
because  of  the  condition  of  the  sluice  gates  and  the  general 
deteriorated  condition  of  the  concrete  of  the  various  sections 
described  previously.  At  the  present  time,  there  is  no  way 
to  draw  down  the  level  of  the  reservoir. 
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This  spalling  is  attributed  to  ice  formation, 
moisture  intrusion  ,  and  alternate  freeze  and  thaw 
cycles.  A  weep  hole  opening  is  located  at  the 
base  of  the  abutment  downstream  of  the  spillway 
which  is  approximately  1.5  feet  wide  and  0.5 
feet  high.  Seepage  through  this  weep  hole  is 
approximately  10  to  20  gpm.  Chinking  stones 
have  been  placed  in  the  weep  hole. 

(3)  Left  Upstream  Training  Wall 

This  wall  has  a  continuous  construction 
joint  with  a  high  degree  of  efflorescence.  In 
addition,  there  are  surface  cracks  throughout 
this  wall  with  associated  ef f lourescence .  At 
one  location  there  is  a  spall  approximately  18 
inches  long,  4  inches  high,  and  one  inch  deep 
along  this  construction  joint. 

(4 )  Water  Control  Structure 


The  top  surface  of  this  structure  has 
random  and  web  cracking  over  its  entire  surface. 

This  is  attributed  to  moisture  intrusion. 

The  nosing  of  the  intermediate  pier  upstream  of 
the  sluice  gates  has  been  subjected  to  erosion 
at  the  spillway  crest  level  which  can  be  attribu¬ 
ted  to  ice  damage.  The  balance  of  the  exposed 
upstream  and  downstream  faces  of  this  structure 
are  in  good  condition  without  evidence  of  cracks, 
spalls  or  ef f lourescence .  Visual  observations 
have  revealed  that  the  sluice  gates  are  inoperable 
because  of  the  advanced  stage  of  deterioration.  A 
rack  gear  is  missing  from  the  left  side  of  the  right 
gate.  The  right  yoke  of  the  left  gate  is  rotted 
at  approximately  crest  level.  Seepage  is  preva¬ 
lent  through  the  gates.  The  operating  mechanisms 
for  both  gates  have  not  been  maintained.  A  metal 
plate  covers  the  upstream  face  of  the  right  gate 
to  control  seepage.  Debris  has  accumulated  in 
front  of  the  gates  to  within  one  foot  below  the 
crest  elevation. 

The  secondary  gate  structure  which  houses 
the  10-inch  gate  valve  is  badly  deteriorated 
This  is  attributed  to  poor  quality  concrete 
subjected  to  moisture  intrusion  and  alternate 
freeze  and  thaw  cycles.  Reinforcing  steel  is 
exposed  on  its  top  surface. 

The  steel  hand  rail  is  in  good  condition. 

'I  t 
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SECTION  3  -  VISUAL  OBSERVATIONS 


Findings 
(a)  General 


The  Merrimack  Village  Dam  is  in  FAIR  condition 
at  the  present  time.  This  structure  requires  rehabili¬ 
tation  of  the  existing  sluice  gates  to  allow  continued 
use . 

(b )  Dam 


(1)  Spillway 

The  spillway  surface  exhibits  erosion  which 
is  attributed  to  cavitation  and  ice  damage. 

A  series  of  open  horizontal  joints,  which  are 
fairly  uniform  in  elevation  and  are  indicative 
of  construction  joints  are  also  present.  It 
should  be  noted  that  one  horizontal  joint  located 
adjacent  to  the  right  abutment  is  approximately 
2  inches  wide  and  approximately  40  feet  long. 
Observations  revealed  that  the  right  hand  end 
of  this  joint  is  at  least  2  inches  deep.  Approxi¬ 
mately  1  to  5  gpm  of  seepage  was  flowing  through  the 
three  weep  hole  openings.  Seepage  of  less  than 
0.05  gpm  was  observed  at  the  joint  between  the 
spillway  and  the  right  abutment.  The  concrete 
apron  downstream  of  the  spillway  is  in  good  con¬ 
dition  . 

( 2 )  Left  Abutment 


The  cemented  stone  masonry  foundation  of 
the  left  abutment  is  in  good  condition,  with  the 
exception  of  3  or  4  areas  where  seepage  is  flowing 
through  the  base  of  the  masonry.  The  combined 
rate  of  seepage  at  these  locations  is  less  than 
0.1  gpm.  The  mortared  joints  of  this  abutment 
are  highly  effloresced.  The  concrete  capped 
section  of  this  abutment  over  the  cemented  stone 
masonry  is  in  good  condition  with  the  exception 
of  a  horizontal  construction  joint  which  has 
opened  slightly  with  evidence  of  minor  effloures- 
cence  at  this  joint.  Furthermore,  there  is  some 
evidence  of  spalling  at  the  water  line  which  is 
essentially  the  spillway  crest  elevation. 


SECTION  2  -  ENGINEERING  DATA 


2 . 1  Design  Records 

The  design  of  this  dam  is  relatively  simple  and  with 
the  exception  of  the  arched  spillway  section,  no  unusual 
design  features  are  present.  None  of  the  original  design 
drawings  or  calculations  are  availble  although  a  plan  and 
section  of  the  circa  1934  renovations  was  available.  These 
drawings  are  found  in  Appendix  B. 

2.2  Construction  Records 


No  construction  records  were  available  for  the  dam. 

2. 3  Operational  Records 

Because  the  dam  no  longer  serves  any  real  purpose  the 
dam  is  no  longer  operated. 

2.4  Evaluation 


(a)  Availability 

The  available  data  for  this  dam  are  limited  and 
do  not  provide  a  good  means  of  evaluating  the  dam. 
Therefore,  an  unsatisfactory  evaluation  for  availability 
is  warranted. 

(b)  Adequacy 

The  available  information  is  not  sufficient  to 
permit  an  evaluation  of  the  dam  from  the  standpoint 
of  reviewing  design  and  construction  data.  An  unsatis¬ 
factory  assessment  for  adequacy  is  therefore  warranted. 

( c )  Validity 

What  drawings  are  available  are  in  general  agree¬ 
ment  with  the  as-built  configuration  of  the  dam.  Thus, 
a  satisfactory  evaluation  for  validity  is  assigned. 
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(2) 

Storage 

-  recreational  pool: 

-  maximum  pool:  170 

85 

acre 

acre-feet 
!-feet  + 

(3) 

Surface 

area: 

maximum  pool : 
recreational 

12 
pool  : 

acres  + 

10  acres 

Dam 

(1) 

Type: 

gravity 

stone  masonry 

and 

concrete 

(2) 

Length : 

180  ft.  + 

(3) 

Height : 

20.5 

ft.  + 

(4) 

Top  width:  4. 

5  f  t . 

(5) 

Side  slopes: 

vertical  on  upstream  face 

(6) 

Cutoff , 

grout 

curtain  -  unknown 

Spillwa] 


(1)  Type:  Concrete  ogee  gravity  arch 


(2)  Length  of  weir:  145  ft. 

(3)  Crest  elevation:  122.8 

(4)  U/S  Channel:  Full  width  of  river 

(5)  D/S  Channel:  Full  width  of  river 


Regulating  Outlets 


See  paragraph  (b)  (1)  of  this  section. 


1-6 


The  drainage  area  for  this  gauge  is  reported  as  171 
square  miles  which  is  the  drainage  area  used  in  the 
hydrologic  analysis  used  herein. 

(b )  Discharge  at  Damsite 

(1)  Outlet  Works 

The  only  outlet  works  are  the  two  7  foot  by 
7  foot  timber  sluice  gates  and  the  10  inch  service 
line  supplying  water  to  the  New  England  Chemical 
Company  downstream  from  the  dam.  The  two  inoper¬ 
able  sluice  gates  have  invert  elevations  of  114.8 
while  the  10  inch  pipe  has  an  invert  elevation  of 
115  +. 

( 2 )  Maximum  Known  Flood 


USGS  gauge  01094000  has  been  in  place  on  the 
Souhegan  River  from  1909  to  the  present.  The 
peak  flow  recorded  by  the  gauge  was  approximately 
16,900  cfs  and  occurred  on  March  19,  1936. 

(3)  Spillway  Capacity  at  Maximum  Pool  Elevation: 

12,900  cfs  at  El.  130.9;  This  also  includes 
some  flow  over  the  right  abutment  (570  cfs) 

(c)  Elevation  (ft.  above  MSL) 

(1)  Top  of  dam:  El.  131.3 

(2)  Maximum  pool  design  surcharge:  El.  130.9 

(Natural  ground  above  right  abutment) 

(3)  Recreational  pool:  El.  122.8 

(4)  Spillway  crest:  El.  122.8 

(5)  Streambed  at  centerline  of  dam:  El.  110.5  + 

(6)  Maximum  tailwater:  Unknown 

( d )  Reservoir 

(1)  Length  -  maximum  pool:  2500  ft.  + 

-  recreational  pool:  1500  ft.  + 


( f  )  Operator 

At  present  there  is  no  one  who  operates  the  dam. 

The  only  operation  of  the  dam  consists  of  cleaning  debris 
from  in  front  of  the  inoperable  sluice  gates  to  allow 
water  to  leak  through  the  sluice  gates,  thereby  flooding 
the  canal  and  protecting  the  10  inch  supply  pipe  from 
freezing.  Mr.  Steve  Gorman,  V.P.  of  Pennichuck  Water 
Works  (PWW),  is  responsible  for  the  operation  of  the  other 
dams  owned  by  the  PWW  and  can  be  reached  at  603-882- 
5191.  Since  the  sluice  gates  are  not  operable,  there 
is  no  real  operation  that  can  be  performed. 

(g)  Purpose  of  Dam 

The  original  purpose  of  the  dam  was  to  provide 
power  for  downstream  mills.  However,  it  no  longer 
serves  this  purpose.  The  only  present  purpose  is  to 
supply  make-up  water  to  a  chemical  plant. 

(h )  Design  and  Construction  History 

Available  records  do  not  indicate  the  date  of  con¬ 
struction  of  the  original  dam,  however,  the  date  1907 
is  found  on  the  gate  structure.  In  1916  the  dam  was 
raised  by  1.5  feet.  The  last  modifications  occurred 
circa  1934  when  the  spillway  was  capped  with  Cyclopean 
concrete  to  form  an  ogee  spillway  with  a  concrete  apron. 
The  latest  modifications,  in  particular,  were  performed 
to  improve  the  structural  stability  of  the  dam.  The 
dam  was  originally  used  to  supply  an  old  mill  located 
just  downstream  from  the  dam  with  water  used  for  power 
generation . 

( i )  Normal  Operational  Procedures 

There  is  no  operational  procedure  for  the  dam. 

Since  the  sluice  gates  are  not  operable,  there  is  no 
real  operation  that  can  be  performed.  Before  cold 
weather  sets  in,  representatives  of  the  New  England 
Chemical  Company  clean  debris  from  in  front  of  the 
sluice  gates  to  allow  leakage  into  the  downstream  canal, 
thereby  flooding  the  canal  and  protecting  the  10  inch 
water  line  from  freezing. 

Pertinent  Data 

(a )  Drainage  Area 

USGS  gauge  01094000  is  on  the  Souhegan  River  at 
Wildcat  Falls,  about  one  mile  upstream  from  the  dam. 
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Remnants  of  the  canal  are  in  evidence  on  the  downstream 
side  of  the  bridge,  however,  because  of  the  extensive 
amount  of  debris,  the  actual  location  of  the  present 
canal  outlet  is  unknown. 

The  water  control  structure,  which  outlets  into 
the  canal,  houses  two  7  foot  by  7  foot  timber  sluice 
gates  divided  by  an  intermediate  concrete  pier  and 
nosing.  The  gated  openings  are  6  feet  by  6  feet. 

There  are  no  provisions  for  stop  logs  on  the  pool  side 
of  the  gates.  Both  sluice  gates  are  fabricated  from 
timber  and  equipped  with  rack  gears.  The  gates,  which 
are  not  presently  operable,  have  hand  wheel  controls 
which  activate  worm  gear  drive  mechanisms. 

The  secondary  intake  structure  houses  a  10  inch 
gate  valve  for  controlling  discharge  of  process  water 
to  the  New  England  Chemical  Company  located  downstream 
of  the  bridge.  This  10  inch  supply  line  is  located 
adjacent  to  the  left  canal  wall. 

(c )  Size  Classification 


The  dam's  maximum  impoundment  of  170  acre-feet 
combined  with  its  height  of  less  than  40  feet,  places 
the  dam  in  the  SMALL  size  category  as  defined  in  the 
"Recommended  Guidelines." 

(d)  Hazard  Potential  Classification 


At  flows  likely  to  cause  failure  of  Merrimack 
Village  Dam,  the  failure  of  the  dam  would  make  no  signi¬ 
ficant  difference  in  downstream  flooding.  Although 
significant  damage  would  occur  to  Merrimack  Village, 
the  dam's  failure  would  not  increase  the  damage  signifi¬ 
cantly,  or  present  a  serious  threat  of  loss  of  life. 

For  these  reasons,  a  LOW  hazard  potential  classification 
is  warranted. 

( e  )  Ownership 

The  Pennichuck  Water  Works  owns  the  dam.  The  dam 
was  purchased  to  obtain  water  rights  for  use  in  the 
supply  of  water  to  the  city  of  Nashua,  N.H.  Pennichuck 
Water  Works  has  offices  at  11  High  Street,  Nashua,  N.H., 
03060. 
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(a)  Location 


The  Merrimack  Village  Dam  lies  on  the  Souhegan 
River  in  Merrimack,  N.K.  The  dam  is  located  just  up¬ 
stream  from  the  bridge  which  carries  U.S.  Route  3  over 
the  Souhegan  River  in  Merrimack.  The  dam  is  located 
approximately  1700  feet  upstream  from  the  confluence 
of  the  Souhegan  and  Merrimack  Rivers.  The  portion  of 
the  USGS  Nashua  North,  N.H.  quadrangle  presented  on  page 
viii  shows  this  locus.  Figure  1  of  Appendix  B  is  a  site 
plan  developed  from  the  map  and  the  site  visit. 

(b )  Description  of  Dam  and  Appurtenances 

The  dam  and  appurtenances  consist  of  an  ogee  type 
spillway  structure,  gate  structure,  and  outlet  canal. 

The  original  dam  was  a  gravity  stone  masonry  dam  con¬ 
structed  on  bedrock.  At  some  later  date,  circa  1934, 
a  cyclopean  concrete  ogee  spillway  was  constructed 
over  the  old  spillway  with  the  concrete  apron  also  being 
added  at  that  time. 

The  dam  is  approximately  180  feet  long  and  is  con¬ 
structed  on  an  arc  across  the  Souhegan  River.  The  left 
end  of  the  spillway  connects  into  an  abutment  and  water 
control  structure.  The  right  end  of  the  spillway  abuts 
bedrock  adjacent  to  the  cemented  stone  masonry  spandrel 
wall  of  the  arch  bridge  carrying  Route  3  over  the  Souhegan 
River.  There  are  three  weep  hole  openings  approximately 
12  inches  wide  by  24  inches  high  located  at  the  quarter 
points  of  the  spillway  base. 

The  left  end  of  the  spillway  terminates  at  a  con¬ 
crete-capped  cemented  stone  masonry  abutment  approxi¬ 
mately  14  feet  upstream  of  a  water  control  structure. 

The  water  control  structure,  which  is  a  continuation 
of  the  left  abutment  to  the  left  bank,  is  approximately 
34  feet  long.  A  15  foot  training  wall  is  located  on  the 
upstream  left  bank.  This  training  wall  connects  to  a 
secondary  intake  structure  which  is  monolithically  cast 
with  the  water  control  structure.  The  water  control 
structure  houses  two  sluice  gates  which  discharge  into 
an  abandoned  canal  adjacent  to  the  existing  spillway 
but  is  separated  by  a  structure  which  is  located  normal 
to  the  axis  of  the  water  control  structure.  The  canal 
passes  under  the  highway  through  a  secondary  stone  arch 
bridge . 


PHASE  I  INSPECTION  REPORT 


MERRIMACK  VILLAGE  DAM 
SECTION  1 

PROJECT  INFORMATION 


General 

(a )  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  national  program  of  dam  inspection  through¬ 
out  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Goldberg,  Zoino,  Dunnicliff  &  Associ¬ 
ates,  Inc.  (GZD)  has  been  retained  by  the  New  England 
Division  to  inspect  and  report  on  selected  dams  in  the 
State  of  New  Hampshire.  Authorization  and  notice  to 
proceed  was  issued  to  GZD  under  a  letter  of  November 
28,  1978  from  Colonel  Max  B.  Scheider,  Corps  of  Engi¬ 
neers.  Contract  No.  DACW  33-79-C-0013  has  been  assigned 
by  the  Corps  of  Engineers  for  this  work. 

(b)  Purpose 

(1)  Perform  technical  inspection  and  evaluation 
of  non-federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  cor¬ 
rection  in  a  timely  manner  by  non-federal  inter¬ 
ests  . 

(2)  Encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
federal  dams. 

(3)  Update,  verify,  and  complete  the  National 
Inventory  of  Dams. 

( c )  Scope 

The  program  provides  for  the  inspection  of  non- 
federal  dams  in  the  high  hazard  potential  category  based 
upon  location  of  the  dams  and  those  dams  in  the  signifi¬ 
cant  hazard  potential  category  believed  to  represent  an 
immediate  danger  based  on  condition  of  the  dam. 
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Although  flows  likely  to  cause  dam  failure  would 
result  in  significant  damage  to  Merrimack  Village,  the 
dam's  failure  would  not  increase  the  damage  signifi¬ 
cantly,  or  seriously  threaten  loss  of  life. 

As  shown  in  Table  3  of  theCorps  of  Engineers' 
"Recommended  Guidelines,"  the  appropriate  Test  Flood 
for  a  dam  classified  as  SMALL  in  size  with  a  LOW 
hazard  potential  would  be  between  the  50  and  100-year 
flows.  ANCO ' s  FIS  gives  a  fifty-year  flow  of 
11,900  cfs  and  a  100-year  flow  of  12,500  cfs.  The 
peak  recorded  flow  is  16,900  cfs. 

Because  of  small  storage  of  the  pond  and  the 
high  flows  considered,  the  storage  would  not  attenuate 
the  peak  flow  noticeably.  The  peak  discharges  and 
stages  for  the  50-year,  100-year  and  peak  historical 
floods  may  be  compared  as  follows: 


Event 

Peak 

Discharge 

(cfs) 

Peak 

Elevation 
(ft  MSL) 

Head  Above 
Spillway 
(feet) 

Head  Above 
Dam  Crest 
(feet) 

50-year 

11,900 

130.5 

7.7 

-0.4 

100-year 

12,500 

130.7 

7.9 

-0.2 

Estimated 

Historical 

Maximum 

16,900 

132.2 

9.4 

1.3 

Since  the  hazard  potential  is  on  the  high  side  of 
LOW,  we  will  use  the  100-year  flood  as  a  Test  Analysis 
Flood.  The  peak  elevation  would  be  7.9  feet  above  the 
spillway,  still  0.2  feet  below  the  natural  ground  at  the 
right  abutment  and  0.6  feet  below  the  crest  of  the  dam. 

5 . 2  Hydrologic/Hydraulic  Evaluation 

Although  this  dam  was  probably  significantly  overtopped 
by  the  flood  record,  in  1936,  it  does  not  appear  that  the 
overtopping  resulted  in  appreciable  structural  damage  to  the 
dam.  Since  the  dam  has  survived  a  flow  significantly  greater 
than  the  applicable  Test  Flood  flow  and  since  the  calculations 
indicate  that  the  Test  Flood  flow  would  not  overtop  the  dam, 
the  spillway  capacity  appears  to  be  adequate.  Even  if  the 
dam  were  to  fail,  it  is  unlikely  that  the  failure  would  signi¬ 
ficantly  increase  downstream  flooding. 
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5. 3  Downstream  Dam  Failure  Hazard  Estimates 

The  peak  outflow  that  would  result  from  the  failure  of 
Merrimack  Village  Dam  is  estimated  using  the  procedure 
suggested  in  the  Corps  of  Engineers  New  England  Division's 
April  1978  "Rule  of  Thumb  Guidelines  for  Estimating  Downstream 
Dam  Failure  Hydrographs,"  as  clarified  in  a  December  7,  1978 
meeting.  Failure  is  assumed  to  occur  with  the  water  surface 
elevation  at  the  top  of  the  natural  ground  above  the  right  abut¬ 
ment,  8.1  feet  above  the  spillway  crest  (elevation  130.9). 

To  determine  the  normal  discharge  at  this  stage,  refer 
to  the  Stage-Discharge  curve  in  Appendix  D.  This  curve  sums 
discharge  over  the  spillway  and  the  dam  crest.  The  calcula¬ 
tions  determining  this  curve  are  shown  in  Appendix  D. 

The  normal  discharge  with  h  =  8.1  is  12,900  cfs.  With 
a  58  foot  gap  in  the  dam  and  tailwater  1.1  feet  above  spill¬ 
way  level,  the  peak  failure  outflow  would  be  about  14,700 
cfs.  This  flow  is  close  to  ANCO ' s  100-year  flow  of  12,500 
cfs,  and  would  probably  pass  under  the  Highway  3  bridge  just 
downstream  of  the  dam  without  overtopping  the  bridge. 

Under  high  flow  conditions  just  before  overtopping,  the 
downstream  depth  of  flooding  above  the  channel  invert  is 
estimated  to  be  about  24  feet  (10  feet  above  the  wall  on  the 
south  bank).  ^his  would  probably  cause  significant  damage 
to  the  factory  and  other  structures.  The  peak  failure  outflow 
of  14,700  cfs  would  increase  the  water  surface  elevation  by 
about  2  feet,  to  26  feet  above  the  channel  invert  and  12  feet 
above  the  wall.  This  would  not  be  a  significiant  increase  to 
the  existing  flooding  and  would  pose  little  threat  of  loss  of 
life  since  evacuation  of  the  area  would  already  have  occurred 
because  of  the  existing  flooding. 


SECTION  6  -  STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stability 

(a)  Visual  Observations 


The  field  investigation  revealed  no  signficiant 
displacement  and/or  distress  which  would  warrant  the 
preparation  of  structural  stability  calculations  based 
on  assumed  sectional  properties  and  engineering  prop¬ 
erties  . 

(b )  Design  and  Construction  Data 

No  plans  or  calculations  of  value  to  a  stability 
assessment  are  available  for  this  dam. 

( c)  Operating  Records 

No  operating  records  are  available  for  this  dam 
since  no  operation  of  the  dam  is  performed. 

( d )  Post  Construction  Changes 


The  numerous  alterations  conducted  during  the 
lifetime  of  this  dam  did  improve  the  structural  stability 
of  this  dam. 

(e)  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  2  and, 
in  accordance  with  recommended  Phase  I  guidelines,  does 
not  warrant  seismic  analysis. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS, 
AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


(a)  Condition 


The  Merrimack  Village  Dam  is  in  FAIR  condition 
at  the  present  time. 

(b )  Adequacy  of  Information 

The  lack  of  in-depth  engineering  data  does  not 
permit  a  definitive  review.  Therefore,  the  adequacy 
of  the  dam  cannot  be  assessed  from  the  standpoint  of 
reviewing  design  and  construction  data.  This  assess¬ 
ment  is  based  primarily  on  the  visual  inspection,  past 
performance,  and  sound  engineering  judgment. 

(c)  Urgency 

The  recommendations  and  improvements  contained 
herein  should  be  implemented  by  the  owner  within  one 
year  of  this  Phase  I  report. 

(d)  Need  for  Additional  Investigations 

Additional  investigations  should  be  performed  by 
the  owner  as  outlined  in  Paragraph  7.2  below. 

7.3  Recommendations 


It  is  recommended  that  the  owner  retain  the  services  of 
a  registered  professional  engineer  to  determine  the  necessity 
for  rehabilitating  or  sealing  the  sluice  gates  and  making  them 
structurally  safe.  In  conjunction  with  this  study  the  adequacy 
of  the  downstream  canal  must  be  considered. 

7.3  Remedial  Measures 


The  Merrimack  Village  Dam  requires  considerable  mainte¬ 
nance  type  repairs  to  allow  its  continued  use  in  future  years. 
These  measures  include: 

(a)  Repair  the  open  joints  on  the  spillway  surface 

and  the  right  abutment  structure  to  slow  further 
deterioration . 


(b)  Repair  the  horizontal  joint  in  left  abutment. 


(c)  Repair  the  horizontal  joint  and  spalls  on  the  left 
upstream  training  wall. 

(d)  Repair  the  secondary  gate  structure. 

(e)  Repair  the  spalls  at  vertical  joints  on  the  left 
wall . 

(f)  Institute  a  program  of  annual  technical  inspec¬ 
tions  of  the  dam. 

7 . 4  Alternatives 

An  alternative  to  the  above  recommendations  is  to 
continue  operations  under  the  present  conditions  recognizing 
that  failure  of  the  dam  will  inevitably  occur  under  these 
conditions.  This  alternative  would  require  a  detailed  study 
of  the  consequences  of  a  dam  failure  under  various  flood 
conditions.  This  would  only  be  a  viable  alternative  if  little 
or  no  damage  to  structures  or  loss  of  life  would  result  from 
a  failure. 

Another  alternative  is  to  breach  the  dam.  The  major 
problem  with  this  alternative  is  that  the  New  England  Chemical 
Company  has  water  rights  of  1.0  mgd  from  the  dam.  A  solution 
of  this  problem  would  be  required  prior  to  breaching  the  dam. 
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INSPECTION  TEAM  ORGANIZATION 


Date:  October  31,  1978 

NH  00115 

MERRIMACK  VILLAGE  DAM 
Merrimack,  New  Hampshire 
Souhegan  River 
NHWRB  156.01 

Weather:  Clear,  50°F 


INSPECTION  TEAM 


Nicholas  Campagna 

William  Zoino 
Robert  Minutoli 
Andrew  Christo 

Paul  Razgha 
Richard  Laramie 


Goldberg,  Zoino,  Dunnicliff 
&  Associates,  Inc.  (GZD) 

GZD 

GZD 

Andrew  Christo  Engineers 
(ACE) 

ACE 

Resource  Analysis,  Inc. 


Team  Captain 

Foundations 

Soils 

Structural 

Concrete 

Hydrology 


The  inspection  team  was  accompanied  by  the  following: 


Jack  Collins 
Gus  Grikas 
Pattu  Kesavan 


Pennichuck  Water  Works  (PWW) 

PWW 

New  Hampshire  Water  Resource  Board 


MERRIMACK  VILLAGE  DAM 
Merrimack,  NK 


October  31,  1978 
NH  00115 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

DAM  SUPERSTRUCTURE 

A.  General 

Vertical  alignment  and 
movement 

/ 

' 

No  deficiencies  noted 

Horizontal  alignment 
and  movement 

No  deficiencies  noted 

B.  Left  Abutment 

i 

i 

Condition  of  stone 
masonry 

1 

] 

Mortar  joints  highly  efflour- 
escenced 

Condition  of  concrete 

Fair 

Spalling 

Minor  spalling  at  spillway 
crest  elevation 

Cracking 

• 

1 

i 

Horizontal  joint  at  interface 
with  the  stone  masonry  opened 
with  minor  ef f lourescence 

Rusting  or  staining  of 
concrete 

None  noted 

Ef flour escence 

None  noted 

Visible  reinforcing 

None  noted 

Seepage 

■ 

Seepage  flowing  through  the  base 
of  the  stone  masonry  at  the  com¬ 
bined  rate  of  less  than  0.1  gpm 

C.  Left  Upstream  Training 
Wall 

Condition  of  concrete 

Fair 

Spalling 

/- 

- 

Horizontal  spall  at  construction 
joint  4"  wide  x  18"  long  x  1" 
deep 

MERRIMACK  VILLAGE  DAM 
Merrimack,  NH 

October  31,  1978 

NH  00115 

CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

1  CONDITION  &  REMARKS 

Cracking 

h  C 

j 

Random  surface  cracking  over 
entire  wall  face 

Rusting  or  staining  of 
concrete 

None  noted 

Visible  reinforcing 

None  noted 

Seepage 

Ef f lourescence 

D.  Right  Abutment 

OUTLET  WORKS 

A.  Spillway  And  Downstream 
Apron 

Condition  of  concrete 

Spalling 

Cracking 

Rusting  or  staining  of 
concrete 

Visible  reinforcing 
Seepage 


None  noted 

High  degree  of  ef f lourescence 
along  entire  length  of  hori¬ 
zontal  construction  joint 

Spillway  ties  into  bedrock; 
minor  seep  (less  than  .05  gpm) 
at  concrete-bedrock  interface, 
4-1/2  feet  below  top  of  spill¬ 
way 


Minor  surface  erosion 
None  noted 

Horizontal  construction  joints 
opened.  Joint  adjacent  to  right 
abutment  40'  long,  2"  wide  and 
2"  deep 


None  noted 
None  noted 

Active  seepage  at  the  rate  of 
1  to  5  gpm  through  weep  drains 
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MERRIMACK  VILLAGE  DAM 
Merrimack,  NH 


October  31,  1978 
NH  00115 


CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

B.  Water  Control  Structure 
Condition  of  concrete 
Erosion 


Cracking 


Rusting  or  staining 
of  concrete 

Visible  reinforcing 

Ef  f lour esc ence 

Seepage 

Steel  hand  rail 
Dual  sluice  gates 


Secondary  Gate  Structure 
Condition  of  concrete 
Spalling 


Cracking 


Minor  erosion  of  upstream  pier 
nosing  at  the  spillway  crest 
elevation 

Random  and  web  cracking  over 
entire  platform  surface 


None  noted 
None  noted 
None  noted 

Seepage  through  weep  drain  10  to 
20  gpn  (see  dual  sluice  gates 

also) 

Good 

Frames  partially  rotted. 
Approximately  25  to  50  gpm  seep¬ 
age  through  and  around  gates. 
Both  gates  are  inoperable. 
Approximately  8  feet  of  debris 
and  silt  behind  gates.  Operat¬ 
ing  mechanisms  not  maintained 
and  cannot  be  operated  in  their 
present  condition 


Poor 

Entire  top  surface  spalled 

Sidewalks  exhibit  random  crack- 

g 


MERRIMACK  VILLAGE  DAM 
Merrimack,  NK 


October  31,  1978 
NK  00115 


CHECK  LISTS  FOR  VISUAL  INSPECTION  | 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

Rusting  or  staining  of 
concrete 

<.  * 

None 

Visible  reinforcing 

Top  reinforcing  steel  exposed 
and  rusted 

Ef f lourescence 

Exposed  surfaces  highly 
e f flour esc enced 

Gate  operation 

Owner's  representative  indicated 
that  gate  valve  is  operable 

D.  Outlet  Canal 

Bottom  conditions 

Heavy  growth  of  grass  and  weeds 

Right  Downstream  Wall 

Condition  of  concrete 

I 

Fair 

Cracking 

Horizontal  construction  joint 
opened,  20  feet  long.  Random 
horizontal  cracks 

Rusting  or  staining 

None  noted 

Visible  reinforcing 

None  noted 

Seepage 

Observed  over  entire  base  of  the 
structure  from  canal  to  river 
channel 

Ef  f lourescence 

Located  on  open  horizontal 
construction  joint  and  all 
longitudinal  cracks 

Left  Retaining  Wall 

Condition  of  concrete 

Good 

Spall ing 

/  ' 

Spalls  at  3  vertical  construction 
joints  8'  to  10’  high 
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MERRIMACK  VILLAGE  DAM 
Merrimack,  NH 


October  31,  1978 
NH  00115 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


CONDITION  &  REMARKS 


Cracking 

Rusting  or  staining 

Visible  reinforcing 

Seepage  or  effloures- 
cence 


Ad  None  noted 


None  noted 


None  noted 


Ac.  None  noted 


RESERVOIR 


A.  Shoreline 


Evidence  of  slides 


71  fid  None  noted 


Potential  for  slides 


B.  Sedimentation 


Shoreline  stable 

At  least  8  feet  of  debris  and 
silt  behind  sluice  gates 


C.  Upstream  hazard  areas 
in  the  event  of  back- 
flooding 

D.  Changes  in  nature  of 
watershed  (agriculture, 
logging,  construction, 
etc .  ) 

DOWNSTREAM  CHANNEL 
Concrete  aoron 


None  noted 


f-JA C  None  noted 


AC  Minor  surface  erosion 


Trees  overhanging 
channel 


None  of  significance 


Floor  of  channel 


tJ  fi  C I  Rocky  with  bedrock  exposures 


1ERRIMACK  VILLAGE  DAM 
lerrimack,  NH 


October  31,  1978 
NH  00115 


CHECK  LISTS  FOR  VISUAL  INSPECTION 
AREA  EVALUATED  BY  CONDITION  &  REMARKS 

OPERATION  AND  MAINTENANCE 
FEATURES 

A.  Reservoir  regulation 
plan 

Normal  procedures  No  operations  are  nresently 

performed  to  control  reservoir 
level 

Emergency  procedures 

Compliance  with  desig 
nated  plan 

B.  Maintenance 
Qua  1 i t  y 

Adequacy 


None 


No  plan  exists 


|  Many  maintenance  repairs  needed 

///?  C  Situation  indicates  a  more 
rigorous  program  needed 
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GURE 

Site  Plan 

B-2 

Plan  of  Dam 

B-3 

Section  through  Spillway 

B-4 

List  of  Pertinent  Records 

Not  Included 

B-5 

B-l 


•  •  • 


'vjcv/.a  ".o.Vti'-'  '  A1-'  ^ 


v  .v  a  c  U  \J  \ 1  •  i  jj  ,  -  0 


(  u 


I-  l^b 


&,-  2  %  [i'-t.'  '(lo/.Stt-U)) 

Ql-  2 .  -  U. <PS)  C U'i- 0  ^ 

f  y  |  (  5  ^  S'  t  l'  jAjt  P 


h^ooi'-cff  S^a' 
i  Q  o  f  GO  6  i 

;  -r-  c '  i  •*> 


o  r 


k7 

Cir- 

<i  .6 

;.*(.ti 

k  U-'t.-n  V; 

'  XooA  tr-isAi' 

V.  ^  /2-  1  ^-'Cl  G  GO  t  i  r 

^  V 

Gi,  --  -  ? 


5 


j,  ,  yrt^i  c.ai.'nfe. 

■4.  :wfa«  „i*ui  calculi  r**. 

\  ’  ^  J  A 

'Jej'c-  biActiaoi  c^rje  A  A’lt  °a'v1 

fer  t'A  ?wb'v''"5e'K-  °’ 

k.Z;U°,,  ^.U  ^n-Vo  &<-<«** 

pv  \  J  |  — : —  O-A  .  ^  )  /  .  i  *  nL"  *v  r 

fye  6^0*1  a*  <*- 

rv  ~ 


oJ  CV£ 


eA.  •Jca-Ao^.-T 


Wla^C 


I  v  a.  J  y  ''  I 

'0  o  (  .  r  Vx'^A  >  HXus-  foT  o>. 

(Vecc^  Wtf  ^  '  A  ‘ 

,  .  \ 

x\  ss  ai^o  cOo<'VV  i^/Ha<&  c^  Je  ryXuy^ 
C^h  uJt\l  fc-eco^e  SuWwerc^  ^  'tW 

o^toAV  cea.e  *>  OD^oV^G. 


D-3 


+--> 


ib  Oavv^  AeJ'-y  (A^TCvA^ocU,  JtHc^s  (Jo  ,'a  it 4  I  ^  I  ~2l-  5  jr 


C  < 

2Ta<\£ 


a,  -  "l)'^>CV>  Jf0fi  OaG'J^ 

3  .  ^ 


Yh&.  ui&Jt  Jo  &£>tat>t‘sU  tW  LrczS' %e<-~‘or\ 

zx\  Kt«  ‘.fv^atU  L/\  Vla^c.  toas  f<-or^  o  f  o 


50' 


/vy ' 


-7^4- 


(25  J?  ^ 


o 


<2. 


%c 


-i- 


vv 


B.4’ 


122.$'  |?-C> 


TV«.c&  OiCG  ■kJo  — C£  Aa  (^(feCf  ia^CiC.L  i/|  ([Gjj£  \3b_ \V| ; 

(T)  Tcod  <&'  K  T  aocks  co^l^U  vAjcribo^-  il'-iV. 

"O 

Ytase  &(£  \<^.o^6 raUt . 

(5?  Or,e  lo"  cOnVw  A  .  o\V  ^  )!^ 

Y/?‘S  }5  a<se$  \x>  $\\Jt<\  tKjO’.'kr  Jor  ^ic  /to c^heasi  cLl^accJ  Gtrnjbf 
ihe  fboj  iluodjl*  'tf?ii  p,f6  is  r^ol.^ilk  c*b  'nkf'si.  or) 


;jf//  fj6  ijnccecf  incur  ^  > 2>cl*cx 


&(ci-<  iu\c ^ 


7 


-lor  h-  0  4o  3.M 


Q  v  -  Q  x  -  Qm  ^s' :  - 

Q-i,-  3,7-  045)  0)v‘ 


t-o 

3U 


iS  ooec  ao 
O^ee  e^>\lw)c*y 
0  5>e  C  —  B  •■?- 


r 


^  M  "to  %  A 

QM  -  A. 3  OnJ  t  U  -  o -AJ 

u it  oVv- 1  r  s  -j_  ~  lW j. r  i ^6  d-  2 


i  o  \ 


G  m  i£  C«/a 
C  » e  £  *-<  a  uj  4  >  r 

C  -•  B  i 


rV 


APPENDIX  D 

HYDROLOGIC/HYDRAULIC  COMPUTATIONS 


7.  View  of  highway  bridge  just  downstream  of  dam 
and  of  the  diversion  channel  to  old  mill 


zn 


5.  View  from  downstream  channel  showing  voids  and 
seepage  at  base  of  cemented  rubble  stone  masonry 
and  showing  temporary  debris 


6.  View  of  deterioration  of  concrete  and  seepage  at 
base  of  diversion  channel  wall  from  the  downstream 
channel 


2.  View  of  spillway  from  left  side  of  downstream 
channel  showing  horizontal  cracks  and  flow 
through  pressure  relief  openings  at  the  toe 


List  of  Pertinent  Data  Not  Included  in  This  Report 


The  New  Hampshire  Water  Resources  Board  (NHWRB)  maintains  a 
comprehensive  correspondence  file  for  the  Merrimack  Village 
Dam.  Some  of  the  pertinent  data  contained  in  the  file  is 
listed  below. 

1.  A  1975  etter  from  NHWRB  to  Pennichuck  Water 
Works  describing  repairs  that  need  to  be  made  at 
the  dam. 

2.  Several  inspection  reports  performed  by  NHWRB 
and  the  New  Hampshire  Water  Control  Commission. 

3.  Inventory  reports  of  the  New  Hampshire  Water 
Control  Commission  and  the  NHWRB. 

4.  A  questionnaire  from  the  New  Hampshire  Public 
Service  Commission  on  the  proposed  changes  to 
the  dam  circa  1934. 
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DISCHARGE  FROM  MERRIMACK  VILLAGE  DAM  AS  A  FUNCTION  OF  HEAD  ^ 
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SCALE:  1:24,000 
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